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Motivation I: Elliptic flow

N=2 o mram PHEVX =3 opap X v no mass dependence at

v no flavor dependence
(P/A/E/Q)

v scaling with Number of
Constituent Quarks (NCQ)
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Transverse Momentum py/n / (GeV/c)
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Motivation II: charm v

2
V.Greco, C.M.Ko nucl-th/0405040

charm quarks flow
Just like light quarks
(upper limit, no jets)

< single e

@ singlee’” V,.=0

only light quarks flow
(lower limit)

Charm flow extremely
interesting, because of the
c-quark’s mass (m=1.5GeV).

Should the c-quarks flow, there must have been enough
interactions fo easily thermalize light quarks.
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Electron vz as a proxy for D-Meson v;
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@ Emission angles are well preserved above p = 2GeV/c
@ 2-3 GeV Electrons correspond to =3.8GeV D-Mesons
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Electron Identification:
TPC: dE/dx vs p

merged tracks
(double dE/dx)

m

) IR TG B
log.o(p/(GeV/c)) dE/dx / (keV)

Deuteron background (<5%) easily assessed

by comparing positive/negaitve charges
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Electron Identification:
EMC: p/E (dE/dXx)

— Y
Entries
- - | Mean
| RMS 0.2938

| x2/ ndf 1302/92
Constant 887 £ 6.5
Mean 3.667 + 0.002
Sigma  0.3008 + 0.0018

-t
o
T

9F
8F
A~ 7f
= b
QO 6f
' -
X F
O 4F
~ _
LIJ 3I:
O F
2f
10
X:

_IlliIIIilllilIliIllilllilllilllilllilll
-1 -0.8 -06 -04 -02 -0 0.2 04 06 08 1

log1o(p/(GeV))

95-90% purity of the electron sample
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Electron Identification:
Time of Fligh’r: 1/B (dE/dx)

0.97 < 1./P < 1.03
dE/dx > 3.5 keV

Andrew Rose
Yifei Zhang

Important to get a low pr data point due to

different D, m decay kinematics.
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Electron Sources: Examples

ptp—o>e+X d+Au e+ X

)
- — Bkgd Sum Y S can
® TOF+dE/dx — Y conversion be

O dE/dx only I ni® Dalitz dec.
== 1 Dalitz dec. reduced

by more
than

factor 2
via
iInvariant

Mass

STAR: nucl-ex/0407006 method
Pythia tfuned to STAR data
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Removal of y-conversions and
m°-Dalitz Decays

| opposite sign pairs 50-80% of

t like-sign pairs electrons

originating from Y-
conversions and
m%-Dalitz decays
can be removed

with invariant mass

method, but might

002 004 o.oezEl \;)7082 0.1 bias eff ciency in
ete- Inv.mass ev/C . .
( ) central collisions

Y conversions

¥ Dalitz decay
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Photonic Background Correction

V, =< cos(2[D-P]) > /PRes
O

Monte Carlo ™~ decay

@ Phenix m° Data from
S.S.Adler et al., Phys. Rev.
Lett. 91, 072301 (2003).

@ Fit with power-law
e @ 100k events thrown with
++.|.+ B "'"'-'-"'"'-'—'- N Mevsim and v2=17%
| -I-_I_ 'I' iy (asymptotic)
L1 @ 50% Y-electron removal

= uncorr.: <cos(2[¢—y])>/res = vo= 14.2%
T,y :<cos(2[¢p—y])>/res =Vvo=16.6%
——corr. :<cos(2[¢p—y])>/res=vo=14.9%

Working on a Monte-Carlo independent background substraction.
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Non-photonic single e*/~ vz vs pr

Photonic baCkgrOUnd ® PHENIX preliminary O STAR preliminary

u ' Imulati Min.Bias 0-80% central
evaluated via simulation non-photonic (e"+¢)/2 oy o* e

W'fh \Y) 2m0x=17%

Smoothly extends
PHENIX results

MPC 1.8.0, Au+Au
200GV, b=8 fm

data seems
to favor the

Vac = Vaq-light hypothesis. 15 2 25 3 35 4 45

p. (GeV/c)

Thermalized partonic
system ? Theory: D. Molnar's Parton Cascade
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Non-photonic single e*/~ vz vs pr

Phntnnic hackarniuind

: ® PHENIX preliminary O STAR preliminary
single e- from MNR (done by R.Vogt).
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Thermalized partonic
system ? Theory: D. Molnar's Parton Cascade
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Novel Processes ?

= == charm, pQCD Theory needs large charm

=== charm, total

bottom, pQCD X-sections to explain v;

bottom, total

H.Hees and R.Rapp Phys.
Rev. 71 (2005)034907

Interactions of D-Meson-like resonances lead fo a drop of the
charm relaxation time factor of 3 and are the driving forces
behind the buildup of charm elliptic flow.
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Summary / Outlook

@ Prel. results indicate strong non-photonic electron v2

o consistent with VZC - VZIigh’r—q theory calculations

@ consistent (smoothly extending) Phenix results
@ Understand systematic uncertainties
@ Working hard on low pt Tof data point

D

@ Does this conclusively prove thermalization of light
quarks ?

D
@ Novel processes to boost up charm x-sections ?

@ Can electron flow be used to deduct where b-decays
become dominant ?
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